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Lecture 14 
ASSERTION AS INFORMATION UPDATE 

 
0.  Overview 
 
• Speaking up focuses attention on the input CG, e.g.  
p0 = χ{w0, w1}   〈w0, golek〉 ∈ {}gsickk   
   〈w1, golek〉 ∉ {}gsickk  

• Specifically, speaking up focuses attention on p0 (default Ω-topic) and the various p0-worlds 
(default topic worlds). That is, it induces the following default infotention state: 
*p0  =  χ{〈〈w, p0〉, 〈 〉〉| w ∈ {}p0}        D3.1 
 = χ{〈〈w0, p0〉, 〈 〉〉 
   〈〈w1, p0〉, 〈 〉〉}      p0 = χ{w0, w1} 

• *p0 is then updated based on what is said in the speech act, e.g.: 
Ole  be.TNS  sick . (prosody) 
*p0(([x| (x = ole)°]; [sickTω Tδ]); [p| p = Tω{|}])g 
=  *p0([x| (x = ole)°]; [sickTω Tδ])g[p| p = Tω{|}]g    D2.3.; 
=  *p0[x| (x = ole)°]g[sickTω Tδ]g[p| p = Tω{|}]g    D2.3.; 
 –––––––––––––––– 
  c1        Sec. 1 
 —————————————– 
    c2       Sec. 2 
 ————————————————————— 
     c3     Sec. 3 
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1.  From default infotention state *p0 to c1 

FACT 11.  [x| (x = ole)°]   
 ≡  λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole)) 

Proof: (1) ≡ (6) 
1. [x| (x = ole)°] 
2. λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole)°i)       A4.iv.[u…| C] 
3. λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ λi′(x°i′ = ole°i′)i)      A4.iii.= 
4. λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x°i = ole°i))       λ-cnv 
5. λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (λi′(x)i = λi′(ole)i))      A4.ii.Aδ° 
6. λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))       λ-cnv 

FACT 12. *p0[x| (x = ole)°]g   
 =  χ{〈〈ole, w, p0〉, 〈 〉〉| w ∈ {}p0}       =: c1 

Proof: For any index j ∈ Ds, (1) iff (18): 
1. j ∈ {}(*p0[x| (x = ole)°]g)        
2. j ∈ {}(*p0λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g)     F11   
3. j ∈ {}(λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g(*p0))     aƒ := ƒ(a)  
4. j ∈ {}(λj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/*p0])     D2.3.λ  
5. λj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/*p0](j) = 1     A3.{}ƒ  
6. ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/*p0][j/j] = 1      D2.3.λ 
7. ∃d ∈ Dδ: ∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/*p0][j/j][x/d] = 1    D2.3.Q∃ 
8. ∃d ∈ Dδ∃i ∈ Ds: j = (x ⋅ i) ∧ Ii ∧ (x = ole)g[I/*p0][j/j][x/d][i/i] = 1  D2.3.Q∃ 
9. ∃d ∈ Dδ∃i ∈ Ds:          D2.3.∧, D2.1 
 jg[I/*p0][j/j][x/d][i/i] = x ⋅ ig[I/*p0][j/j][x/d][i/i]      D2.3.= 
 & Ig[I/*p0][j/j][x/d][i/i](ig[I/*p0][j/j][x/d][i/i]) = 1      D2.3.A 
 & xg[I/*p0][j/j][x/d][i/i] = oleg[I/*p0][j/j][x/d][i/i]      D2.3.= 
10. ∃d ∈ Dδ∃i ∈ Ds:           
 j = 〈(g[I/*p0][j/j][x/d][i/i](x) ⋅ Tig[I/*p0][j/j][x/d][i/i]), ⊥ig[I/*p0][j/j][x/d][i/i]〉 D2.3.⋅, b, D2.2 
 & *p0(i) = 1 & d = ole        D2.3.b, D2.2 
11. ∃d ∈ Dδ∃i ∈ Ds: j = 〈(d ⋅ Ti, ⊥i〉 & *p0(i) = 1 & d = ole   D2.3.b, D2.2 
12. ∃i ∈ Ds: j = 〈(ole ⋅ Ti), ⊥i〉 & *p0(i) = 1      elim. ∃d 
13. ∃i ∈ Ds: j = 〈(ole ⋅ Ti), ⊥i〉 & i ∈ {}(*p0)     A3.χƒ 
14. ∃i ∈ Ds: j = 〈(ole ⋅ Ti), ⊥i〉 & i ∈ {〈〈w, p0〉, 〈 〉〉| w ∈ {}p0}   D3.1, A3 
15. ∃i ∈ Ds∃w ∈ {}p0: j = 〈(ole ⋅ Ti), ⊥i〉 & i = 〈〈w, p0〉, 〈 〉〉   df. {–|–} 
16. ∃i ∈ Ds∃w ∈ {}p0: j = 〈(ole ⋅ 〈w, p0〉), 〈 〉〉 & i = 〈〈w, p0〉, 〈 〉〉  A2.T, ⊥ 
17. ∃w ∈ {}p0: j = 〈(ole ⋅ 〈w, p0〉), 〈 〉〉       elim. ∃i 
18. ∃w ∈ {}p0: j = 〈〈ole, w, p0〉, 〈 〉〉        A2.⋅ 

FACT 13. If p0 = χ{w0, w1}, 
 *p0[x| (x = ole)°]g   
 =  χ{〈〈ole, w0, p0〉, 〈 〉〉,  
   〈〈ole, w1, p0〉, 〈 〉〉}       
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2.  From state c1 to c2 

FACT 21.  [sickTω Tδ]   
 ≡  λIλj (Ij ∧ sick Tω1j Tδ1j) 

Proof: (1) ≡ (5) 
1. [sickTω Tδ] 
2. λIλj(Ij ∧ (sickTω Tδ)j)        A4.iv.[C] 
3. λIλj(Ij ∧ λi(sick Tω°i Tδ°i )j)        A4.iii.Bw A 
4. λIλj(Ij ∧ sick Tω°j Tδ°j)        λ-cnv 
5. λIλj(Ij ∧ sick Tω1j Tδ1j)        A4.ii 
 
FACT 22. c1[sickTω Tδ]g   
 =  χ{〈〈ole, w, p0〉, 〈 〉〉| w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick}   =: c2 

Proof: For any index j ∈ Ds, (1) iff (15): 
1. j ∈ {}(c1[sickTω Tδ]g)        
2. j ∈ {}(c1λIλj(Ij ∧ sick Tω1j Tδ1j)g)       F21 

3. j ∈ {}(λIλj(Ij ∧ sick Tω1j Tδ1j)g(c1))       aƒ := ƒ(a)  
4. j ∈ {}

λj(Ij ∧ sick Tω1j Tδ1j)g[I/c1]        D2.3.λ  
5. λj(Ij ∧ sick Tω1j Tδ1j)g[I/c1](j) = 1       A3.{}ƒ  
6. Ij ∧ sick Tω1j Tδ1j)g[I/c1][j/j] = 1        D2.3.λ 
7. Ig[I/c1][j/j](jg[I/c1][j/j]) = 1        D2.3.∧, A 
 & sickg[I/c1][j/j](Tω1

g[I/c1][j/j](jg[I/c1][j/j]))(Tδ1
g[I/c1][j/j](jg[I/c1][j/j])) = 1    

8. c1(j) = 1          D2.3.b, D2.2 
 & sick(Tω1

g[I/c1][j/j](j))(Tδ1
g[I/c1][j/j](j)) = 1    

9. j ∈ {}c1          A3   
 & sick(((Tj)ω)1)(((Tj)δ)1)) = 1        D2.3.a 
10. j ∈ {〈〈ole, w, p0〉, 〈 〉〉| w ∈ {}p0}        F12.c1, A3 
 & sick(((Tj)ω)1)(((Tj)δ)1)) = 1         
11. ∃w ∈ {}p0:          df. {–|–} 
 j = 〈〈ole, w, p0〉, 〈 〉〉 & sick(((Tj)ω)1)(((Tj)δ)1) = 1     
12. ∃w ∈ {}p0:          A2.Ti 
 j = 〈〈ole, w, p0〉, 〈 〉〉 & sick(((〈ole, w, p0〉)ω)1)(((〈ole, w, p0〉)δ)1) = 1   
13. ∃w ∈ {}p0:          A2.(x)a, w ∈ Dω  
 j = 〈〈ole, w, p0〉, 〈 〉〉 & sick((〈w〉)1)((〈ole〉)1) = 1     ole ∈ Dδ   
14. ∃w ∈ {}p0: j = 〈〈ole, w, p0〉, 〈 〉〉 & sick(w)(ole) = 1    A2.(x)n 
15. ∃w ∈ {}p0: j = 〈〈ole, w, p0〉, 〈 〉〉 & 〈w, ole〉 ∈ {}

sick    A3.{} 

 
FACT 23. If p0 = χ{w0, w1} and {}

sick = {〈w0, ole〉}, then 
 c1[sickTω Tδ]g  
 =  χ{〈〈ole, w0, p0〉, 〈 〉〉} 
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3.  From state c2 to c3 

FACT 31.  [p| p = Tω{|}]   
 ≡  λIλj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I})      A4.ii, v 

FACT 32. c2[p| p = Tω{|}]  
 =  χ{〈〈p1, ole, w, p0〉, 〈 〉〉| w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick   
   & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick}}     =: c3 

Proof: For any index j ∈ Ds, (1) iff (16): 
1. j ∈ {}(c2[p| p = Tω{|}])        
2. j ∈ {}(c2λIλj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I})g)     F31   
3. j ∈ {}(λIλj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I})g(c2))     aƒ := ƒ(a)  
4. j ∈ {}

λj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I})g[I/c2]     D2.3.λ  
5. λj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I})g[I/c2](j) = 1     A3.{}ƒ  
6. ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I})g[I/c2][j/j] = 1     D2.3.λ 
7. ∃p1 ∈ DΩ∃i ∈ Ds: j = (p ⋅ i) ∧ Ii ∧ p = Tω1{I}g[I/c2][j/j][p/p1][i/i] = 1  D2.3.Q∃ 
8. ∃p1 ∈ DΩ∃i ∈ Ds:         D2.3.∧, D2.1 
 jg[I/c2][j/j][p/p1][i/i] = p ⋅ ig[I/c2][j/j][p/p1][i/i]      D2.3.= 
 & Ig[I/c2][j/j][p/p1][i/i](ig[I/c2][j/j][p/p1][i/i]) = 1      D2.3.A 
 & pg[I/c2][j/j][p/p1][i/i]  = Tω1{I}g[I/c2][j/j][p/p1][i/i]     D2.3.= 
9. ∃p1 ∈ DΩ∃i ∈ Ds:          
 j = 〈(g[I/c2][j/j][p/p1][i/i](p) ⋅ Tig[I/c2][j/j][p/p1][i/i]), ⊥ig[I/c2][j/j][p/p1][i/i]〉 D2.3.⋅, b, D2.2 
 & c2(i) = 1 & p1 = Tω1{I}g[I/c2][j/j][p/p1][i/i]      D2.3.b, D2.2 
10. ∃p1 ∈ DΩ∃i ∈ Ds:  
 j = 〈(p1 ⋅ Ti), ⊥i〉        D2.3.b, D2.2  
 & i ∈ {}c2 & p1 = χ{Tω1

 g[I/c2][j/j][p/p1][i/i](k)| k  ∈ {}
I g[I/c2][j/j][p/p1][i/i]} A3.{}, D2.3.{} 

11. ∃p1 ∈ DΩ∃i ∈ Ds:         D2.3.a, b, D2.2 
 j = 〈(p1 ⋅ Ti), ⊥i〉 & i ∈ {}c2 & p1 = χ{((Tk)ω)1| k ∈ {}c2}    
12. ∃p1 ∈ DΩ∃i ∈ Ds:         F22.c2, A3 
 j = 〈(p1 ⋅ Ti), ⊥i〉 & i ∈ {〈〈ole, w, p0〉, 〈 〉〉| w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick}  

 & p1 = χ{((Tk)ω)1| k ∈ {〈〈ole, v, p0〉, 〈 〉〉| v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick}}  

13. ∃p1 ∈ DΩ∃w ∈ {}p0:         elim. i, k 
 j = 〈(p1 ⋅ T〈〈ole, w, p0〉, 〈 〉〉), ⊥〈〈ole, w, p0〉, 〈 〉〉〉 & 〈w, ole〉 ∈ {}

sick 
 & p1 = χ{v| ∃v′ ∈ p0(v = ((T〈〈ole, v′, p0〉, 〈 〉〉)ω)1 & 〈v′, ole〉 ∈ {}

sick)}    

14. ∃p1 ∈ DΩ∃w ∈ {}p0:         A2.T, ⊥ 
 j = 〈(p1 ⋅ 〈ole, w, p0〉), 〈 〉〉 & 〈w, ole〉 ∈ {}

sick 
 & p1 = χ{v| ∃v′ ∈ p0(v = ((〈ole, v′, p0〉)ω)1 & 〈v′, ole〉 ∈ {}

sick)}    

15. ∃p1 ∈ DΩ∃w ∈ {}p0:          
 j = 〈〈p1, ole, w, p0〉, 〈 〉〉 & 〈w, ole〉 ∈ {}

sick     A2.⋅ 
 & p1 = χ{v| ∃v′ ∈ {}p0(v = v′ & 〈v′, ole〉 ∈ {}

sick)}    A2.(x)a, (x)n 

16. ∃p1 ∈ DΩ∃w ∈ {}p0:          
 j = 〈〈p1, ole, w, p0〉, 〈 〉〉 & 〈w, ole〉 ∈ {}

sick      
 & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick}      elim. ∃v′ 
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Appendix:  2-sorted Update with Centering (UC2) 
 
DEFINITION 1.1 The set of UC2 types is the smallest set Typ such that:  
• t, δ, ω, s ∈ Typ    • (ab) ∈ Typ, if a, b ∈ Typ      
The set of discourse object types is the subset DTyp = {δ, ω, ωt} ∪ {(at): a ∈ {δ, ω, ωt}} 

ABBREVIATIONS 1   
a1…anb  :=  (a1…(anb)) [ ] :=  (st)st  
Ω  :=  ωt  [a] := a[ ] 

DEFINITION 1.2 (Basic UC2 terms). For each type a ∈ Typ, there is a set of a-constants, Cona, a 
set of plain a-variables, ⊥Vara, and a set of topic-setting a-variables, TVara, including:   
a ∈ Typ  ⊥Vara  TVara Cona  Name of objects 
δ  x, y x, y ole  (ordinary) individuals 
ω  w, v w, v   worlds 
Ω  p, q p, q   propositions  
δt  X, Y  X, Y   sets of individuals 
Ωt  Q  Q   sets of propositions 
ωδt    sbd, dog, sick, …  world-dependent sets of individuals 
s  i, j, k, h    indices (aka topic-background lists)  
st  I, J    infotention states 
(st)st K    updates 
DEFINITION 1.3 (UC2 syntax). For each type a ∈ Typ the set of a-terms is defined as follows: 
b  A ∈ Terma if A ∈ Cona ∪ TVara ∪ ⊥Vara 
a  Tan, ⊥an ∈ Termsa if a ∈ DTyp & n ∈ {1, 2, …} 
{}  B{A} ∈ Termat if a ∈ DTyp & B ∈ Termsa & A ∈ Termst 
⋅   (ua ⋅ B) ∈ Terms  if a ∈ DTyp, ua ∈ TVara ∪ ⊥Vara & B ∈ Terms 
;  (A; B) ∈ Term(st)st if A, B ∈ Term(st)st 
λ   λua(B) ∈ Termab  if ua ∈ TVara ∪ ⊥Vara & B ∈ Termb  
A  BA ∈ Termb if B ∈ Termab & A ∈ Terma 
C  ¬A, (A → B), (A ∧ B), (A ∨ B) ∈ Termt  if A, B ∈ Termt  
Q  ∀uaB, ∃uaB ∈ Termt  if ua ∈ TVara ∪ ⊥Vara & B ∈ Termt 
=  (A = B) ∈ Termt  if A, B ∈ Terma 

DEFINITION 2.1 (UC2 frames). A UC2 frame is a set of sets {Da}a ∈ Typ such that:  
i. Dt = {1, 0}, Dδ, and Dω are non-empty pairwise disjoint sets 
ii. Ds = ∪n, m

 
≥ 0 (Dn

 × Dm), where D = ∪a ∈ DTyp Da 
iii. Dab = {ƒ| ∅ ⊂ Dom ƒ ⊆ Da & Ran ƒ ⊆ Db}  

ABBREVIATIONS 2 (lists, projections & extensions). Let D = ∪a ∈ DTyp Da. 
• For i = 〈i1, i2〉 ∈ Dn × Dm, Ti = i1 is the topic list & ⊥i = i2 is the background list of i 
• For x ∈ Dn + m, (x)n is xn (nth coordinate) & (x)a is the subsequence of type a coordinates 
• For d0, …, dn ∈ D: (d0 ⋅ 〈 〉) = 〈d0〉 & (d0 ⋅ 〈d1, …, dn〉) :=   〈d0, d1, …, dn〉   (d0-extensions) 

DEFINITION 2.2 (UC2-models and assignments)  
• A UC2-model is a pair, M = 〈{Da}a ∈ Typ, ⋅〉, s.t. (i) {Da}a ∈ Typ is a standard UC2-frame,  
 (ii) ⋅ is an interpretation function that assigns to each α ∈ Cona a denotation α ∈ Da.  
• An M-assignment is a function g that assigns g(u) ∈ Da to each u ∈ TVara ∪ ⊥Vara. If d ∈ Da 
 then g[u/d] is the M-assignment s.t. (i) g[u/d](u′) = g(u′) for all u′ ≠ u, (ii) g[u/d](u) = d. 
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ABBREVIATIONS 3 (Functions & sets). For ƒ ∈ Da1…an t and 〈a1, …, an〉 ∈ Da1 × … × Dan:  
• ƒ(a1, …, an) := ƒ(a1)…(an)  
• {}(ƒ) = {〈a1,…an〉: ƒ(a1,…an) = 1} (set characterized by function ƒ)  
• χ(A) (characteristic function of set A) is the function ƒ such that {}(ƒ) = A 

DEFINITION 2.3 (UC2 semantics). The value gAkg of a term A on a model M = 〈{Da}a ∈ Typ, g⋅k〉 
under an assignment g is defined as follows (Note: (i) we use von Neuman’s definitions 0 := {} & 
1 := {∅}, (ii) ‘X  Y’ means ‘X is Y if Y is defined, else X is undefined’, and (iii) aƒ  ƒ(a))  
b gAkg  =  gAk  if A ∈ Cona 
  =  g(A)   if A ∈ TVara ∪ ⊥Vara 
a gTankg(i)    ((Ti)a)n  for any i ∈ Ds 
 g⊥ankg(i)    ((⊥i)a)n  for any i ∈ Ds 
{} gB{A}kg    χ{Bg(i)| i ∈ {}

Ag}  
⋅  g(ua ⋅ B)kg    〈(g(ua) ⋅ TgBkg), ⊥gBkg〉  for any ua ∈ TVara 
    〈TgBkg, (g(ua) ⋅ ⊥gBkg)〉  for any ua ∈ ⊥Vara 
; c(A; B)g  cAgBg for any c ∈ Dst 
λ  gλua(B)kg(d)    gBkg[u/d] for any d ∈ Da 
A gBAkg    gBkg(gAkg)    
C g¬Akg   (1 –  gAkg)  
 g(A → B)kg   (1 – (gAkg –  gBkg))  
 g(A ∧ B)kg   (gAkg ∩ gBkg)  
 g(A ∨ B)kg   (gAkg ∪ gBkg)  
Q g∀uaAkg = 1  if ∀d ∈ Da: gAkg[u/d] = 1 
  = 0 otherwise 
 g∃uaAkg = 1  if ∃d ∈ Da: gAkg[u/d] = 1 
  = 0 otherwise 
= g(A = B)kg =  1  if gAkg, gBkg ∈ Da & gAkg = gBkg  
  =  0 if gAkg, gBkg ∈ Da & gAkg ≠ gBkg 

DEFINITION 3.1 (Initial context & default state). An initial context is a proposition p0 ∈ DΩ s.t.  
{}p0 ≠ ∅. This induces the default infotention state *p0  =  χ{〈〈w, p0〉, 〈 〉〉| w ∈ {}p0}. 

DEFINITION 3.2 (Topic, assertion, truth value). For a model M, initial context p0, and (st)st-term K: 
i. TM, p0 K := {(Ti)1| ∀g: i ∈ {}(*p0gKkg)}  (set of primary topics introduced by K wrt M and p0) 
ii. Given M and p0, K can be used to assert a proposition q ∈ DΩ, iff TM, p0 K = {q}  
iii. K is true in world w wrt M and p0, iff ∃q ∈ DΩ: TM, p0 K = {q} & w ∈ {}q 
  K is false in world w wrt M and p0, iff ∃q ∈ DΩ: TM, p0 K = {q} & w ∉ {}q 

ABBREVIATIONS 4 (Syntactic sugar) 
i. Aa ∈ Bat := BA       (set theory) 
ii. Ta, ⊥a := Ta1, ⊥a1 if a ∈ DTyp  (dynamic terms)  
 Aaº := λi(A) if a ∈ DTyp 
  := A if a ∈ {sb| b ∈ DTyp} 
iii. (BW A) := λi(B W°i A°i)     (conditions) 
 (A = B)º  := λi(Aºi = Bºi) 
 (C1, C2)  := λi(C1i ∧ C2i) 
iv. [C] := λIλj(Ij ∧ Cj)      (local drt-boxes) 
 [u1…un] :=  λIλj ∃u1…un∃i(j = (u1 ⋅ …(un ⋅ i)) ∧ Ii) 
 [u1…un| C] :=  λIλj ∃u1…un∃i(j = (u1 ⋅ …(un ⋅ i)) ∧ Ii ∧ Ci) 
v. [uat| u = Asa{|}] := λIλj ∃u∃i(j = (u ⋅ i) ∧ Ii ∧ u = A{I})   (global drt-boxes) 
  [ua| u ∈ Asa{|}] := λIλj ∃u∃i(j = (u ⋅ i) ∧ Ii ∧ u ∈ A{I})     
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Lecture 15 
QUESTIONS AS ATTENTION UPDATE 

 
1.  Overview 
• Speaking up focuses attention on the input CG, e.g.  
p0 = χ{w0, w1, w2}  〈w0, golek〉 ∈ {}gsickk   
   〈w1, golek〉 ∈ {}gsickk  
   〈w2, golek〉 ∉ {}gsickk  

• Specifically, speaking up focuses attention on p0 (default Ω-topic) and the various p0-worlds  
(default topic worlds). That is, it induces the following default infotention state: 

*p0  =  χ{〈〈w, p0〉, 〈 〉〉| w ∈ {}p0}        D3.1 

 = χ{〈〈w0, p0〉, 〈 〉〉 
   〈〈w1, p0〉, 〈 〉〉      
   〈〈w2, p0〉, 〈 〉〉}      p0 = χ{w0, w1, w2} 

 
• *p0 is then updated based on what is said in the speech act, e.g.: 

YN  be.TNS  Ole  sick  ? (prosody) 
*p0[w| w ∈ Tω{|}]; [x| (x = ole)°]; [sick⊥ω Tδ]; [p| p = ⊥ω{|}]; [Q| Q = ⊥Ω{|}]g 
=  *p0[w| w ∈ Tω{|}]g[x| (x = ole)°]g[sick⊥ω Tδ]g[p| p = ⊥ω{|}]g[Q| Q = ⊥Ω{|}]g 
 –––––––––––––––– 
  c′1 
 —————————————–––– 
    c′2 
 ————————————————————— 
     c′3 
 ———————————————————————————— 
        c′4 
 ——————————————————————————————————— 
           c′5 
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1. From default infotention state *p0 to c′1 
FACT Q11.  [w| w ∈ Tω{|}]  
 ≡  λIλj ∃w∃i(j = (w ⋅ i) ∧ Ii ∧ Tω1{I}w)      A4.ii, v, i 
 
FACT Q12. *p0[w| w ∈ Tω{|}]g  
 =  χ{〈〈w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0}       =: c′1 

Proof: For any index j ∈ Ds, (1) iff (16): 
1. j ∈ {}(*p0[w| w ∈ Tω{|}])        
2. j ∈ {}(*p0λIλj ∃w∃i(j = (w ⋅ i) ∧ Ii ∧ Tω1{I}w)g)     FQ11   
3. j ∈ {}(λIλj ∃w∃i(j = (w ⋅ i) ∧ Ii ∧ Tω1{I}w)g(*p0))     aƒ := ƒ(a)  
4. j ∈ {}

λj ∃w∃i(j = (w ⋅ i) ∧ Ii ∧ Tω1{I}w)g[I/*p0]     D2.3.λ  
5. ∃w∃i(j = (w ⋅ i) ∧ Ii ∧ Tω1{I}w)g[I/*p0][j/j] = 1     A2, D2.3.λ 
6. ∃v ∈ Dω∃i ∈ Ds: j = (w ⋅ i) ∧ Ii ∧ Tω1{I}wg[I/*p0][j/j][w/v][i/i] = 1  D2.3.Q∃ 
7. ∃v ∈ Dω∃i ∈ Ds:          D2.3.∧, D2.1 
 jg[I/*p0][j/j][w/v][i/i] = w ⋅ ig[I/*p0][j/j][w/v][i/i]      D2.3.= 
 & Ig[I/*p0][j/j][w/v][i/i](ig[I/*p0][j/j][w/v][i/i]) = 1      D2.3.A 
 & Tω1{I}g[I/*p0][j/j][w/v][i/i](wg[I/*p0][j/j][w/v][i/i]) = 1     D2.3.A 
8. ∃v ∈ Dω∃i ∈ Ds:          
 j = 〈Tig[I/*p0][j/j][w/v][i/i], (g[I/*p0][j/j][w/v][i/i](w) ⋅ ⊥ig[I/*p0][j/j][w/v][i/i])〉 D2.3.⋅, b, D2.2 
 & *p0(i) = 1 & Tω1{I}g[I/*p0][j/j][w/v][i/i](v) = 1     D2.3.b, D2.2 
9. ∃v ∈ Dω∃i ∈ Ds:          
 j = 〈Ti, (v ⋅ ⊥i)〉 & i ∈ {}(*p0) & v ∈ {}

Tω1{I}g[I/*p0][j/j][w/v][i/i]  D2.3.b, D2.2, A3 
10. ∃v ∈ Dω∃i ∈ Ds:          
 j = 〈Ti, (v ⋅ ⊥i)〉 & i ∈ {}(*p0)          
 & v ∈ {Tω1

g[I/*p0][j/j][w/v][i/i](k)| k  ∈ {}
Ig[I/*p0][j/j][w/v][i/i]}   D2.3.{}, A3 

11. ∃v ∈ Dω∃i ∈ Ds:           
 j = 〈Ti, (v ⋅ ⊥i)〉 & i ∈ {}(*p0) & v ∈ {((Tk)ω)1| k ∈ {}(*p0)}   D2.3.a, b, D2.2 
12. ∃v ∈ Dω∃i ∈ Ds:           
 j = 〈Ti, (v ⋅ ⊥i)〉 & i ∈ {〈〈w, p0〉, 〈 〉〉| w ∈ {}p0}       D3.1.*p0, A3 
 & v ∈ {((Tk)ω)1| k ∈ {〈〈w′, p0〉, 〈 〉〉| w′ ∈ {}p0}}     D3.1.*p0, A3 
13. ∃v ∈ Dω∃w ∈ {}p0:         elim. i, k 
 j = 〈T〈〈w, p0〉, 〈 〉〉, (v ⋅ ⊥〈〈w, p0〉, 〈 〉〉)〉 & v ∈ {((T〈〈w′, p0〉, 〈 〉〉)ω)1| w′ ∈ {}p0}    
14. ∃v ∈ Dω∃w ∈ {}p0:         A2.T, ⊥ 
 j = 〈〈w, p0〉, (v ⋅ 〈 〉)〉 & v ∈ {(〈w′, p0〉)ω)1| w′ ∈ {}p0}     
15. ∃v ∈ Dω∃w ∈ {}p0: j = 〈〈w, p0〉, 〈v〉〉 & v ∈ {w′| w′ ∈ {}p0}   A2.⋅, (x)a, (x)n 
16. ∃v ∈ {}p0∃w ∈ {}p0: j = 〈〈w, p0〉, 〈v〉〉       {–|–}, {}p0 ⊆ Dω 
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FACT Q13. If p0 = χ{w0, w1, w2} then 
  *p0[w| w ∈ Tω{|}]g  
 =  χ{〈〈w0, p0〉, 〈w0〉〉, 
     〈〈w0, p0〉, 〈w1〉〉, 
     〈〈w0, p0〉, 〈w2〉〉, 
   〈〈w1, p0〉, 〈w0〉〉, 
   〈〈w1, p0〉, 〈w1〉〉  
   〈〈w1, p0〉, 〈w2〉〉  
   〈〈w2, p0〉, 〈w0〉〉, 
   〈〈w2, p0〉, 〈w1〉〉, 
   〈〈w2, p0〉, 〈w2〉〉} 
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Homework 6 
 

Given 
FACT Q12. *p0[w| w ∈ Tω{|}]g 

 =  χ{〈〈w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0}        =: c′1 

FACT 11.  [x| (x = ole)°] 
 ≡  λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole)) 

FACT Q31. [sick⊥ω Tδ] 
 ≡  λIλj(Ij ∧ sick ⊥ω1j Tδ1j) 

FACT Q41. [p| p = ⊥ω{|}] 
 ≡  λIλj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I}) 

prove 
FACT Q22. c′1[x| (x = ole)]g  
 =  χ{〈〈ole, w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0}       =: c′2 

FACT Q32. c′2[sick⊥ω Tδ]g 

 =  χ{〈〈ole, w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick}  =: c′3 

FACT Q42. c′3[p| p = ⊥ω{|}]g  
 =  χ{〈〈ole, w, p0〉, 〈p1, v〉〉| w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick   
    & p1 = χ{v′| v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick}}     =: c′4 

and spell out the following infotention states as matrices (i.e. one index per row, all aligned): 
FACT Q23. If p0 = χ{w0, w1, w2}, then 
 c′1[x| (x = ole)°]g   
 = χ{〈〈__________〉, 〈___________〉〉, 
    
   〈〈____________〉, 〈_____________〉〉} 

FACT Q33. If p0 = χ{w0, w1, w2} and {}
sick = {〈w0, ole〉, 〈w1, ole〉}, then 

 c′2[sick⊥ω Tδ]g   
 = χ{〈〈__________〉, 〈___________〉〉, 
    
   〈〈____________〉, 〈_____________〉〉} 

FACT Q43. If p0 = χ{w0, w1, w2} and {}
sick = {〈w0, ole〉, 〈w1, ole〉}, then  

 c′3[p| p = ⊥ω{|}]g   
 = χ{〈〈__________〉, 〈___________〉〉, 
    
   〈〈____________〉, 〈_____________〉〉} 
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Solution to homework 6 + Update 5 
 

• Update 2: from state c′1 to c′2 

FACT Q22. c′1[x| (x = ole)]g  
 =  χ{〈〈ole, w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0}      =: c′2 

Proof: For any index j ∈ Ds, (1) iff (18): 
1. j ∈ {}(c′1[x| (x = ole)°]g)        
2. j ∈ {}(c′1λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g)     F11   
3. j ∈ {}(λIλj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g(c′1))     aƒ := ƒ(a)  
4. j ∈ {}

λj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/c′1]     D2.3.λ  
5. λj ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/c′1](j) = 1     A3.{}ƒ  
6. ∃x∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/c′1][j/j] = 1      D2.3.λ 
7. ∃d ∈ Dδ: ∃i(j = (x ⋅ i) ∧ Ii ∧ (x = ole))g[I/c′1][j/j][x/d] = 1    D2.3.Q∃ 
8. ∃d ∈ Dδ∃i ∈ Ds: j = (x ⋅ i) ∧ Ii ∧ (x = ole)g[I/c′1][j/j][x/d][i/i] = 1   D2.3.Q∃ 
9. ∃d ∈ Dδ∃i ∈ Ds:          D2.3.∧, D2.1 
 jg[I/c′1][j/j][x/d][i/i] = x ⋅ ig[I/c′1][j/j][x/d][i/i]       D2.3.= 
 & Ig[I/c′1][j/j][x/d][i/i](ig[I/c′1][j/j][x/d][i/i]) = 1      D2.3.A 
 & xg[I/c′1][j/j][x/d][i/i] = oleg[I/c′1][j/j][x/d][i/i]      D2.3.= 
10. ∃d ∈ Dδ∃i ∈ Ds:           
 j = 〈(g[I/c′1][j/j][x/d][i/i](x) ⋅ Tig[I/c′1][j/j][x/d][i/i]), ⊥ig[I/c′1][j/j][x/d][i/i]〉 D2.3.⋅, b, D2.2 
 & c′1(i) = 1 & d = ole        D2.3.b, D2.2 
11. ∃d ∈ Dδ∃i ∈ Ds: j = 〈(d ⋅ Ti, ⊥i〉 & c′1(i) = 1 & d = ole   D2.3.b, D2.2 
12. ∃i ∈ Ds: j = 〈(ole ⋅ Ti, ⊥i〉 & c′1(i) = 1      elim. ∃d 
13. ∃i ∈ Ds: j = 〈(ole ⋅ Ti, ⊥i〉 & i ∈ {}(c′1)      A3.χƒ 
14. ∃i ∈ Ds: j = 〈(ole ⋅ Ti, ⊥i〉 & i ∈ {〈〈w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0} FQ12.c′1, A3 
15. ∃i ∈ Ds∃w ∈ {}p0∃v ∈ {}p0: j = 〈(ole ⋅ Ti), ⊥i〉 & i = 〈〈w, p0〉, 〈v〉〉 df. {–|–} 
16. ∃i ∈ Ds∃w ∈ {}p0∃v ∈ {}p0: j = 〈(ole ⋅ 〈w, p0〉), 〈v〉〉 & i = 〈〈w, p0〉, 〈v〉〉 A2.T, ⊥ 
17. ∃w ∈ {}p0∃v ∈ {}p0: j = 〈(ole ⋅ 〈w, p0〉), 〈v〉〉     elim. ∃i 
18. ∃w ∈ {}p0∃v ∈ {}p0: j = 〈〈ole, w, p0〉, 〈v〉〉      A2.⋅ 

FACT Q23. If p0 = χ{w0, w1, w2}, 
 c′1[x| (x = ole)°]g   
 =  χ{〈〈ole, w0, p0〉, 〈w0〉〉, 
     〈〈ole, w0, p0〉, 〈w1〉〉, 
     〈〈ole, w0, p0〉, 〈w2〉〉, 
   〈〈ole, w1, p0〉, 〈w0〉〉, 
   〈〈ole, w1, p0〉, 〈w1〉〉  
   〈〈ole, w1, p0〉, 〈w2〉〉  
   〈〈ole, w2, p0〉, 〈w0〉〉, 
   〈〈ole, w2, p0〉, 〈w1〉〉, 
   〈〈ole, w2, p0〉, 〈w2〉〉}  
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• Update 3: from state c′2 to c′3 

FACT Q32. c′2[sick⊥ω Tδ]g 

 =  χ{〈〈ole, w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick} =: c′3 

Proof: For any index j ∈ Ds, (1) iff (15): 
1. j ∈ {}(c′2[sick⊥ω Tδ]g)        
2. j ∈ {}(c′2λIλj(Ij ∧ sick ⊥ω1j Tδ1j)g)       FQ31   
3. j ∈ {}(λIλj(Ij ∧ sick ⊥ω1j Tδ1j)g(c′2))       aƒ := ƒ(a)  
4. j ∈ {}

λj(Ij ∧ sick ⊥ω1j Tδ1j)g[I/c′2]       D2.3.λ  
5. λj(Ij ∧ sick ⊥ω1j Tδ1j)g[I/c′2](j) = 1       A3.{}ƒ  
6. Ij ∧ sick ⊥ω1j Tδ1j)g[I/c′2][j/j] = 1        D2.3.λ 
7. Ig[I/c′2][j/j](jg[I/c′2][j/j]) = 1        D2.3.∧, A 
 & sickg[I/c′2][j/j](⊥ω1

g[I/c′2][j/j](jg[I/c′2][j/j]))(Tδ1
g[I/c′2][j/j](jg[I/c′2][j/j])) = 1   

8. c′2(j) = 1          D2.3.b, D2.2 
 & sick(⊥ω1

g[I/c′2][j/j](j))(Tδ1
g[I/c′2][j/j](j)) = 1    

9. j ∈ {}c′2          A3   
 & sick(((⊥j)ω)1)(((Tj)δ)1)) = 1        D2.3.a 
10. j ∈ {〈〈ole, w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0}     FQ22.c′2, A3 
 & sick(((⊥j)ω)1)(((Tj)δ)1)) = 1         
11. ∃w ∈ {}p0∃v ∈ {}p0:         df. {–|–} 
 j = 〈〈ole, w, p0〉, 〈v〉〉 & sick(((⊥j)ω)1)(((Tj)δ)1) = 1     
12. ∃w ∈ {}p0∃v ∈ {}p0:        A2.⊥i, Ti 
 j = 〈〈ole, w, p0〉, 〈v〉〉 & sick(((〈v〉)ω)1)(((〈ole, w, p0〉)δ)1) = 1   
13. ∃w ∈ {}p0∃v ∈ {}p0:         A2.(x)a 

 j = 〈〈ole, w, p0〉, 〈v〉〉 & sick((〈v〉)1)((〈ole〉)1) = 1       
14. ∃w ∈ {}p0∃v ∈ {}p0:         A2.(x)n 
 j = 〈〈ole, w, p0〉, 〈v〉〉 & sick(v)(ole) = 1      
15. ∃w ∈ {}p0∃v ∈ {}p0:         A3.{} 
 j = 〈〈ole, w, p0〉, 〈 〉〉 & 〈v, ole〉 ∈ {}

sick      
 
FACT Q33. If p0 = χ{w0, w1, w2} and {}

sick = {〈w0, ole〉, 〈w1, ole〉}, then 
 c′2[sick⊥ω Tδ]g  
 =  χ{〈〈ole, w0, p0〉, 〈w0〉〉, 
     〈〈ole, w0, p0〉, 〈w1〉〉, 
   〈〈ole, w1, p0〉, 〈w0〉〉, 
   〈〈ole, w1, p0〉, 〈w1〉〉  
   〈〈ole, w2, p0〉, 〈w0〉〉, 
   〈〈ole, w2, p0〉, 〈w1〉〉}  
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• Update 4: from state c′3 to c′4 

FACT Q42. c′3[p| p = ⊥ω{|}]g  
 =  χ{〈〈ole, w, p0〉, 〈p1, v〉〉| w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick   
    & p1 = χ{v′| v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick}}     =: c′4 

Proof: For any index j ∈ Ds, (1) iff (15): 
1. j ∈ {}(c′3[p| p = ⊥ω{|}])        
2. j ∈ {}(c′3λIλj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I})g)     FQ41   
3. j ∈ {}(λIλj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I})g(c′3))     aƒ := ƒ(a)  
4. j ∈ {}

λj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I})g[I/c′3]     D2.3.λ  
5. λj ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I})g[I/c′3](j) = 1     A3.{}ƒ  
6. ∃p∃i(j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I})g[I/c′3][j/j] = 1     D2.3.λ 
7. ∃p1 ∈ DΩ∃i ∈ Ds: j = (p ⋅ i) ∧ Ii ∧ p = ⊥ω1{I}g[I/c′3][j/j][p/p1][i/i] = 1  D2.3.Q∃ 
8. ∃p1 ∈ DΩ∃i ∈ Ds:         D2.3.∧, D2.1 
 jg[I/c′3][j/j][p/p1][i/i] = p ⋅ ig[I/c′3][j/j][p/p1][i/i]      D2.3.= 
 & Ig[I/c′3][j/j][p/p1][i/i](ig[I/c′3][j/j][p/p1][i/i]) = 1      D2.3.A 
 & pg[I/c′3][j/j][p/p1][i/i]  = ⊥ω1{I}g[I/c′3][j/j][p/p1][i/i]     D2.3.= 
9. ∃p1 ∈ DΩ∃i ∈ Ds:          
 j = 〈Tig[I/c′3][j/j][p/p1][i/i], (g[I/c′3][j/j][p/p1][i/i](p) ⋅ ⊥ig[I/c′3][j/j][p/p1][i/i])〉 D2.3.⋅, b, D2.2 
 & c′3(i) = 1 & p1 = ⊥ω1{I}g[I/c′3][j/j][p/p1][i/i]     D2.3.b, D2.2 
10. ∃p1 ∈ DΩ∃i ∈ Ds:  
 j = 〈Ti, (p1 ⋅ ⊥i〉         D2.3.b, D2.2  
 & i ∈ {}c′3 & p1 = χ{⊥ω1

 g[I/c′3][j/j][p/p1][i/i](k)| k  ∈ {}
I g[I/c′3][j/j][p/p1][i/i]} A3.{}, D2.3.{} 

11. ∃p1 ∈ DΩ∃i ∈ Ds:         D2.3.a, b, D2.2 
 j = 〈Ti, (p1 ⋅ ⊥i)〉 & i ∈ {}c′3 & p1 = χ{((⊥k)ω)1| k ∈ {}c′3}    
12. ∃p1 ∈ DΩ∃i ∈ Ds:         FQ32.c′3, A3 
 j = 〈Ti, (p1 ⋅ ⊥i)〉  
 & i ∈ {〈〈ole, w, p0〉, 〈v〉〉| w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick}  

 & p1 = χ{((⊥k)ω)1| k ∈ {〈〈ole, w′, p0〉, 〈v′〉〉|  
   w′ ∈ {}p0 & v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick}} 
13. ∃p1 ∈ DΩ∃i ∈ Ds∃w ∈ {}p0∃v ∈ {}p0:       df. {–|–} 
 j = 〈Ti, (p1 ⋅ ⊥i)〉 & i = 〈〈ole, w, p0〉, 〈v〉〉 & 〈v, ole〉 ∈ {}

sick  
 & p1 = χ{((⊥k)ω)1| ∃w′ ∈ {}p0∃v′ ∈ {}p0: 
  k = 〈〈ole, w′, p0〉, 〈v′〉〉 & 〈v′, ole〉 ∈ {}

sick} 
14. ∃p1 ∈ DΩ∃w ∈ {}p0∃v ∈ {}p0:        A2.T, ⊥,  
 j = 〈〈ole, w, p0〉, (p1 ⋅ 〈v〉)〉 & 〈v, ole〉 ∈ {}

sick     elim. i, k, w′ 
 & p1 = χ{((〈v′〉)ω)1| v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick} 
15. ∃p1 ∈ DΩ∃w ∈ {}p0∃v ∈ {}p0:          
 j = 〈〈ole, w, p0〉, 〈p1, v〉〉 & 〈v, ole〉 ∈ {}

sick     A2.⋅ 
 & p1 = χ{v′| v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick}     A2.(x)a, (x)n 
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FACT Q43. If p0 = χ{w0, w1, w2} and {}
sick = {〈w0, ole〉, 〈w1, ole〉}, then 

 c′3[p| p = ⊥ω{|}]g  
 =  χ{〈〈ole, w0, p0〉, 〈χ{w0, w1}, w0〉〉, 
     〈〈ole, w0, p0〉, 〈χ{w0, w1}, w1〉〉, 
   〈〈ole, w1, p0〉, 〈χ{w0, w1}, w0〉〉, 
   〈〈ole, w1, p0〉, 〈χ{w0, w1}, w1〉〉  
   〈〈ole, w2, p0〉, 〈χ{w0, w1}, w0〉〉, 
   〈〈ole, w2, p0〉, 〈χ{w0, w1}, w1〉〉}  
 

• Update 5: from state c′4 to c′5 

FACT Q51. [Q| Q = ⊥Ω{|}] 
 ≡  λIλj ∃Q∃i(j = (Q ⋅ i) ∧ Ii ∧ Q = ⊥Ω1{I})     A4.v, ii 

FACT Q52.  Given {u| u ∈ {}p0 & 〈u, ole〉 ∈ {}
sick} ≠ ∅, 

 c′4[Q| Q = ⊥Ω{|}]g  
 =  χ{〈〈χ{p1}, ole, w, p0〉, 〈p1, v〉〉|  
    w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick   
    & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}}     =: c′5 

Proof: For any index j ∈ Ds, (1) iff (18): 
1. j ∈ {}(c′4[Q| Q = ⊥Ω{|}])        
2. j ∈ {}(c′4λIλj ∃Q∃i(j = (Q ⋅ i) ∧ Ii ∧ Q = ⊥Ω1{I})g)     FQ51   
3. j ∈ {}(λIλj ∃Q∃i(j = (Q ⋅ i) ∧ Ii ∧ p = ⊥Ω1{I})g(c′4))    aƒ := ƒ(a)  
4. j ∈ {}

λj ∃Q∃i(j = (Q ⋅ i) ∧ Ii ∧ Q = ⊥Ω1{I})g[I/c′4]     D2.3.λ  
5. λj ∃Q∃i(j = (Q ⋅ i) ∧ Ii ∧ Q = ⊥Ω1{I})g[I/c′4](j) = 1     A3.{}ƒ  
6. ∃Q∃i(j = (Q ⋅ i) ∧ Ii ∧ Q = ⊥Ω1{I})g[I/c′4][j/j] = 1     D2.3.λ 
7. ∃Q1 ∈ DΩt∃i ∈ Ds: j = (Q ⋅ i) ∧ Ii ∧ Q = ⊥Ω1{I}g[I/c′4][j/j][Q/Q1][i/i] = 1  D2.3.Q∃ 
8. ∃Q1 ∈ DΩt∃i ∈ Ds:         D2.3.∧, D2.1 
 jg[I/c′4][j/j][Q/Q1][i/i] = Q ⋅ ig[I/c′4][j/j][Q/Q1][i/i]      D2.3.= 
 & Ig[I/c′4][j/j][Q/Q1][i/i](ig[I/c′4][j/j][Q/Q1][i/i]) = 1     D2.3.A 
 & Qg[I/c′4][j/j][Q/Q1][i/i]  = ⊥Ω1{I}g[I/c′4][j/j][Q/Q1][i/i]     D2.3.= 
9. ∃Q1 ∈ DΩt∃i ∈ Ds:        D2.3.⋅, b, D2.2  
 j = 〈(g[I/c′4][j/j][Q/Q1][i/i](Q) ⋅ Tig[I/c′4][j/j][Q/Q1][i/i]), ⊥ig[I/c′4][j/j][Q/Q1][i/i]〉     
 & c′4(i) = 1 & Q1 = ⊥Ω1{I}g[I/c′4][j/j][Q/Q1][i/i]     D2.3.b, D2.2 
10. ∃Q1 ∈ DΩt∃i ∈ Ds:  
 j = 〈(Q1 ⋅ Ti), ⊥i〉        D2.3.b, D2.2  
 & i ∈ {}c′4 & Q1 = χ{⊥Ω1

 g[I/c′4][j/j][Q/Q1][i/i](k)| k  ∈ {}
I g[I/c′4][j/j][Q/Q1][i/i]} A3.{}, D2.3.{} 

11. ∃Q1 ∈ DΩt∃i ∈ Ds:         D2.3.a, b, D2.2 
 j = 〈(Q1 ⋅ Ti), ⊥i〉 & i ∈ {}c′4 & Q1 = χ{((⊥k)Ω)1| k ∈ {}c′4}    
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12. ∃Q1 ∈ DΩt∃i ∈ Ds:         FQ32.c′3, A3 
 j = 〈(Q1 ⋅ Ti), ⊥i〉 
 & i ∈ {〈〈ole, w, p0〉, 〈p1, v〉〉|  
  w ∈ {}p0 & v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick 
  & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}}  
 & Q1 = χ{((⊥k)Ω)1| k ∈ {〈〈ole, w′, p0〉, 〈q1, v′〉〉|  
   w′ ∈ {}p0 & v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick 
   & q1 = χ{u′| u′ ∈ {}p0 & 〈u′, ole〉 ∈ {}

sick}}} 
13. ∃Q1 ∈ DΩt∃i ∈ Ds∃w ∈ {}p0∃v ∈ {}p0∃p1:      df. {–|–} 
 j = 〈(Q1 ⋅ Ti), ⊥i〉 & i = 〈〈ole, w, p0〉, 〈p1, v〉〉 & 〈v, ole〉 ∈ {}

sick 
 & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}  
 & Q1 = χ{((⊥k)Ω)1| ∃w′ ∈ {}p0∃v′ ∈ {}p0∃q1: 
  k = 〈〈ole, w′, p0〉, 〈q1, v′〉〉 & 〈v′, ole〉 ∈ {}

sick 
  & q1 = χ{u′| u′ ∈ {}p0 & 〈u′, ole〉 ∈ {}

sick}}  
14. ∃Q1 ∈ DΩt∃w ∈ {}p0∃v ∈ {}p0∃p1:        A2.T, ⊥,  
 j = 〈(Q1 ⋅ 〈ole, w, p0〉), 〈p1, v〉〉 & 〈v, ole〉 ∈ {}

sick    elim. i, k, w′ 
 & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}  
 & Q1 = χ{((〈q1, v′〉)Ω)1| v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}

sick 
  & q1 = χ{u′| u′ ∈ {}p0 & 〈u′, ole〉 ∈ {}

sick}}  
15. ∃Q1 ∈ DΩt∃w ∈ {}p0∃v ∈ {}p0∃p1:         
 j = 〈〈Q1, ole, w, p0〉, 〈p1, v〉〉 & 〈v, ole〉 ∈ {}

sick     A2.⋅ 
 & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}      df. {–|–} 

 & Q1 = χ{q1| ∃v′(v′ ∈ {}p0 & 〈v′, ole〉 ∈ {}
sick) & q1 = p1}   A2.(x)a, (x)n 

16. ∃Q1 ∈ DΩt∃w ∈ {}p0∃v ∈ {}p0∃p1:         
 j = 〈〈Q1, ole, w, p0〉, 〈p1, v〉〉 & 〈v, ole〉 ∈ {}

sick      
 & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}  
 & Q1 = χ{p1}        Given: {}p1 ≠ ∅ 

17. ∃w ∈ {}p0∃v ∈ {}p0∃p1:        elim. Q 
 j = 〈〈χ{p1}, ole, w, p0〉, 〈p1, v〉〉 & 〈v, ole〉 ∈ {}

sick      
 & p1 = χ{u| u ∈ {}p0 & 〈u, ole〉 ∈ {}

sick}  

FACT Q53. If p0 = χ{w0, w1, w2} and {}
sick = {〈w0, ole〉, 〈w1, ole〉}, then 

 c′4[Q| Q = ⊥Ω{|}]g  
 =  χ{〈〈χ{χ{w0, w1}}, ole, w0, p0〉, 〈χ{w0, w1}, w0〉〉, 
     〈〈χ{χ{w0, w1}}, ole, w0, p0〉, 〈χ{w0, w1}, w1〉〉, 
   〈〈χ{χ{w0, w1}}, ole, w1, p0〉, 〈χ{w0, w1}, w0〉〉, 
   〈〈χ{χ{w0, w1}}, ole, w1, p0〉, 〈χ{w0, w1}, w1〉〉  
   〈〈χ{χ{w0, w1}}, ole, w2, p0〉, 〈χ{w0, w1}, w0〉〉, 
   〈〈χ{χ{w0, w1}}, ole, w2, p0〉, 〈χ{w0, w1}, w1〉〉}  
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Lecture 16 
PRIMARY TOPIC, ASSERTION, AND TRUTH 

 
FACT 41.  For any model M = 〈{Da}a ∈ Typ, ⋅〉 and initial context p0:  
 q ∈ TM, p0 ([x| (x = ole)°]; [sickTω Tδ]; [p| p = Tω{|}]) 
 iff {}q ≠ ∅ & q = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick} 

Proof: For any q ∈ DΩ, (1) iff (10) 
1.  q ∈ TM, p0 ([x| (x = ole)°]; [sickTω Tδ]; [p| p = Tω{|}]) 
2. q ∈ {(Ti)1| ∀g: i ∈ {}(*p0g([x| (x = ole)°]; [sickTω Tδ]; [p| p = Tω{|}])kg)} D3.2.T 
3. q ∈ {(Ti)1| ∀g: i ∈ {}(*p0g([x| (x = ole)°]g[sickTω Tδ]g[p| p = Tω{|}])kg) D2.3.;  
4. q ∈ {(Ti)1| ∀g:          F12, 22, 32 
  i ∈ {}(χ{〈〈p1, ole, w, p0〉, 〈 〉〉| w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick  

    & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick}}     

5. q ∈ {(Ti)1|           A3, elim. g 
  i ∈ {〈〈p1, ole, w, p0〉, 〈 〉〉| w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick  

   & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick}}     

6. ∃i:           {–|–} 
 q = (Ti)1 

 & i ∈ {〈〈p1, ole, w, p0〉, 〈 〉〉| w ∈ {}p0 & 〈w, ole〉 ∈ {}
sick  

   & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick}}     

7. ∃i∃w∃p1:          {–|–} 
 q = (Ti)1 & i = 〈〈p1, ole, w, p0〉, 〈 〉〉 & w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick  
 & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick}     
8. ∃i∃p1:          A2.Ti, (x)n 
 q = p1 & i = 〈〈p1, ole, w, p0〉, 〈 〉〉 & ∃w(w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick) rearrange  
 & p1 = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick} 
9. ∃p1:  q = p1 & {}p1 ≠ ∅  & p1 =  χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick}  elim. i 
10. {}q ≠ ∅ & q = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick}      elim. p1  

FACT 42.  Given any model M = 〈{Da}a ∈ Typ, ⋅〉, and initial context p0 ∈ DΩ: 
 ([x| (x = ole)°]; [sickTω Tδ]; [p| p = Tω{|}]) is true in w, 
 iff w ∈ {}p0 & 〈w, ole〉 ∈ {}

sick 

Proof: (1) iff (6)  
1. ([x| (x = ole)°]; [sickTω Tδ]; [p| p = Tω{|}]) is true in w 
2. ∃q ∈ DΩ: TM, p0 ([x| (x = ole)°]; [sickTω Tδ]; [p| p = Tω{|}]) = {q} & w ∈ {}q D3.2.true 
3. ∃q ∈ DΩ: {}q ≠ ∅ & q = χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}

sick} & w ∈ {}q F41 

4. w ∈ {}(χ{v| v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick})      elim. q 

5. w ∈ {v| v ∈ {}p0 & 〈v, ole〉 ∈ {}
sick}      A3.{}, χ 

6. w ∈ {}p0 & 〈w, ole〉 ∈ {}
sick        {–|–} 


